Project MENTOR+ : Mentor-led exercise with cognitive-behavioral therapy to improve perceived competence, reduce social anxiety, and increase physical activity in overweight adolescents. by Carraway, Marissa Errickson
 
 
 
 
PROJECT MENTOR+: MENTOR-LED EXERCISE WITH COGNITIVE-BEHAVIORAL 
THERAPY TO IMPROVE PERCEIVED COMPETENCE, REDUCE SOCIAL ANXIETY, 
AND INCREASE PHYSICAL ACTIVITY IN OVERWEIGHT ADOLESCENTS 
by 
Marissa Errickson Carraway 
July, 2014 
Director of Dissertation: Lesley D. Lutes, PhD 
Major Department: Clinical Health Psychology 
 Overweight adolescents are at increased risk for peer victimization and avoidance of 
physical activity, thus perpetuating overweight status and peer victimization. Avenues of 
intervention include (1) reducing avoidance through increased perceived competence for 
physical activity and (2) bolstering protective factors including familial support and problem-
focused coping to minimize the negative impact of victimization. The purpose of the current 
pilot study was to assess an intervention designed to improve perceived competence for activity 
through mentor-led exercise and improve perceived social support and problem-focused coping 
skills through group-based skills training. The present pilot study, a randomized clinical trial 
with waitlist control, examined the impact of MENTOR alone versus MENTOR+CBT on 
physical and psychological outcomes at post treatment (12 weeks) and 4-month follow-up (28 
weeks). Twenty-four overweight Caucasian and African American adolescents were assigned 
either to MENTOR (n = 11) or MENTOR+CBT (n = 13). All participants completed the 
Physical Appearance Related Teasing Scale, the Children and Youth Physical Self-Perception 
Profile, and accelerometry. The MENTOR+CBT group also completed the Social Anxiety Scale 
for Adolescents and Multidimensional Scale of Perceived Social Support. Repeated measures 
  
 
 
 
Analysis of Variance revealed a statistically significant change in perceived athletic competence 
by time, F(2, 44) = 4.32, p = .019, ηp
2
 = .164.  However, this did not result in significant changes 
in physical activity across time, F(2, 46) = 1.846, p = .169, ηp
2
 = .074. There were no statistically 
significant changes in social anxiety or perceived social support nor were there  differences in 
outcomes by group. While findings did not support the hypothesis that mentor-led exercise plus 
group-based skills training would improve social anxiety and social support as well as increase 
physical activity beyond the exercise program alone, differences in outcomes by ethnicity and a 
floor effect due to low baseline scores on psychosocial measures limit interpretation of these 
findings. Additional randomized clinical trials which include adolescents experiencing weight-
related teasing and control for ethnicity are needed to compare both levels of treatment with 
control and more accurately determine the value of this intervention. 
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Project MENTOR+: Mentor-led exercise with cognitive-behavioral therapy to improve 
perceived competence, reduce social anxiety, and increase physical activity in overweight 
adolescents. 
 
While many factors contribute to childhood obesity including genetics and environmental 
factors, controllable factors including energy intake and energy expenditure also play a major 
role in weight status (Center for Disease Control and Prevention (CDC), 2011). When energy 
intake, or calories consumed, exceeds energy expenditure, or calories burned, a positive energy 
balance is achieved and weight gain will occur. When a child’s Body Mass Index (BMI) reaches 
or exceeds the 85
th
 percentile for children of the same age and sex, he/she is considered 
overweight and at the 95
th
 percentile he/she is considered obese (CDC, 2011). According to the 
most recent data from The National Health and Nutrition Examination Survey, an estimated 32% 
of children and adolescents in the United States, ages 2-19, are currently considered overweight 
and 17% are currently considered obese (Ogden, Carroll, Curtin, Lamb, & Flegal, 2010), making 
obesity the most common health problem for youth in the United States (Quinlan, Hoy, & 
Costanzo, 2009).  
Health risks associated with childhood obesity are well documented (CDC, 2011). Once 
thought to be found only in adulthood, health risks for obese children are now known to include 
hypertension, hypercholesterolemia, type 2 diabetes, breathing problems such as sleep apnea or 
asthma, joint problems, fatty liver disease, gallstones, and gastro-esophageal reflux (CDC, 2011). 
In addition, obese children are more likely to become obese adults with increased risk of heart 
disease, diabetes, and some cancers (CDC, 2011; Must, Jacques, Dallal, Bajema, & Dietz, 1992). 
In a 40-year longitudinal study of weight and health, individuals who were overweight in 
adolescence often remained overweight in adulthood. Specifically, overweight status at puberty 
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was associated with overweight status at age 25 (r = 0.47, p = .001; DiPietro, Mossberg, & 
Stunkard, 1994). Furthermore, results from a 57-year longitudinal study demonstrated increases 
in all-cause mortality at follow-up were associated with higher childhood BMI (Gunnell, 
Frankel, Nanchahal, Peters, & Smith, 1998). Beyond direct health risks, obese children are at 
significantly greater risk for social discrimination and poor self-esteem (Schwartz & Puhl, 2003) 
– factors that dramatically impact overall psychological well-being. 
 One common form of social discrimination experienced by obese children is 
stigmatization based on weight (Lowry, Sallinen, & Janicke, 2007). Weight-related 
stigmatization is defined as “negative weight-related attitudes and beliefs that are manifested 
through stereotypes, bias, rejection, and prejudice towards children and adolescents because they 
are overweight or obese” (Puhl & Latner, 2007, p. 558). While weight-based stigmatization has 
more commonly been documented in adults, studies suggest that obese children and adolescents 
are often viewed negatively and are more often described as unattractive, lazy, mean, less 
intelligent, and less socially adept (Gray, Kahhan, & Janicke, 2009). They are also rated as least 
liked by peers. This issue was first brought to light in the 1960’s in a series of studies with 
American children of various social and cultural backgrounds. Richardson, Goodman, Hastorf, & 
Dornbusch (1961) showed 10- and 11-year-old children drawings of other children either healthy 
or with various physical disabilities, including obesity. Children were asked to rank the drawings 
according to how well they liked each child. The result was that obese children were consistently 
ranked as least liked (Richardson et al., 1961). A more recent replication of the studie confirmed 
that overweight children remain as least liked overall. Furthermore, obese children were rated 
significantly less liked than in the 1960s (Latner & Stunkard, 2003). Obese children are more 
socially isolated, receiving fewer friendship nominations from peers and more frequent negative 
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social interactions than normal weight peers (Quinlan et al., 2009) and are less likely to be at the 
center of their social network, more often at the periphery instead (Gray et al., 2009). Perhaps 
more troubling than less favorable assessment by peers is the tendency for other children to act 
upon their negative attributions – otherwise known as peer victimization.  
Peer Victimization 
Gray et al. (2009, p. 721) define peer victimization as “the experience of overt (e.g., 
pushing, hitting, kicking) or relational (e.g., gossiping, teasing, ignoring, excluding) forms of 
aggression as perpetrated by an individual or group of peers.” Gray et al. report that about 30% 
of youth experience chronic victimization, with rates about twice as high for obese youth. In fact, 
50% of obese boys and 58% of obese girls report significant problems with peers (Gray et al., 
2009). Weight-related teasing, one form of relational peer victimization, is often considered most 
detrimental due to its long-term impact on self-esteem and depression (Isaacs, Hodges, & 
Salmivalli, 2008; Quinlan et al., 2009).  
 In general, peer victimization has been associated with decreased emotional well-being 
and psychosocial functioning. Specifically, obese children who experience peer victimization 
report more loneliness and depression, lower self-esteem and quality of life, and higher levels of 
body dissatisfaction (Gray et al., 2009; Kostanski & Gullone, 2007; Lowry et al., 2007). Not 
only are victimized children at risk psychosocially in the present, but recent findings indicate that 
they may be at increased risk into adulthood. Isaacs et al. (2008) assessed adolescents’ (ages 14-
15) levels of peer and self-reported victimization, perceived family support, self-esteem, and 
depression. Eight years later, researchers re-assessed self-esteem and depression in the same 
participants (ages 22-23) and found that participants who experienced peer victimization in 
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adolescence and did not perceive a highly supportive family demonstrated lower self-esteem and 
increased depression.  
 Furthermore, research on peer victimization suggests that decreased self-esteem is one of 
the strongest predictors of increased peer victimization (Guerra, Williams, & Sadek, 2011). 
Thus, youth who experience decreased self-esteem as a result of peer victimization may be most 
vulnerable to further victimization and its added psychosocial implications. These psychosocial 
dynamics can influence health behavior. For instance, obese children who experience peer 
victimization demonstrate increased weight concern, dieting, and unhealthy weight control 
behaviors such as binging and purging (Gray et al., 2009; Kostanksi & Gullone, 2007).  
Peer Victimization and Health Behavior 
Among the many reasons this area of research is so important is the role that social 
discrimination and poor self-esteem may play in later behavioral choices related to activity and 
ultimately, weight and health. While peer victimization, specifically weight-related teasing, has 
been recognized as detrimental to the victim’s emotional and psychological well-being and an 
appropriate target for intervention, its impact on health behavior has not been as adequately 
addressed.  Weight-related teasing often occurs during physical activity (Puhl, Luedicke, & 
Heuer, 2011) and is associated with decreased participation in physical activity (Faith, Leone, 
Ayers, Heo, & Pietrobelli, 2002). Furthermore, obese youth who experience peer victimization 
are prone to negative attitudes toward sports and more reported barriers to engaging in physical 
activity; while demonstrating a preference for isolated sedentary activity over social physical 
activities. Gray and colleagues (2009) suggest that a cyclical relationship exists between peer 
victimization and weight such that obese children who are victimized are less likely to engage in 
physical activity; thus, they are more likely to gain additional weight, which leads to additional 
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peer victimization in the form of weight-related teasing. Researchers suggest that victimized 
youth are less likely to engage in physical activity as a means of avoiding weight-related teasing, 
which could serve its purpose in the short-term but could ultimately contribute to further weight 
gain and potential victimization. This cycle is depicted in Figure 1.  
Figure 1. Proposed Victimization and Activity Cycle. 
 
Additionally, peer victimization may lead to internalization of negative stereotypes, 
influencing obese children’s perceptions about their ability to engage in sports and to control 
their weight. Self-doubt in one’s ability for sports or to manage weight may increase likelihood 
to report barriers to activity and reduced preference for physical activity (Quinlan et al., 2009). In 
fact, one study concluded that teenagers’ beliefs about their ability to lead a healthy lifestyle 
were associated with health behaviors such that beliefs about ability were related to lifestyle 
choices (Melnyk et al., 2006). In a longitudinal study examining the relationship between 
physical self-concept and health behavior in adolescent girls, researchers discovered that 
adolescents’ self-perception of their physical condition and competence for sports were 
correlated with physical activity level (Crocker, Sabiston, Kowalski, McDonough, & Kowalski, 
2006). These findings suggest that adolescents who doubt their physical ability may be less 
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likely to participate in physical activity, further increasing their risk for weight gain and 
subsequent weight-related teasing. Additionally, physical self-concept has been shown to 
influence self-esteem (Crocker et al., 2006), such that adolescents who doubt their physical 
ability may demonstrate decreases in self-esteem, another risk factor for peer victimization, 
further perpetuating the cycle of weight and victimization. 
Despite the clear relationship between peer victimization and reduction in physical 
activity, several protective factors which may minimize the negative impact of peer victimization 
have been identified. Several of these factors are related to the family and include perceived 
familial support (Isaacs et al., 2008); familial connectedness and communication (Mellin, 
Neumark-Sztainer, Story, Ireland, & Resnick, 2002); high parental expectations coupled with  
moderate parental modeling of health behavior (Mellin et al., 2002); and parental warmth (Yang 
& Schaninger, 2010). In addition to familial factors, positive coping strategies are an important 
buffer against the impact of peer victimization (Gray et al., 2009). Of course, the most effective 
means of minimizing the impact and increasing physical activity would be to eliminate peer 
victimization and several interventions have sought to accomplish this goal.   
Interventions designed to minimize peer victimization typically target children who are 
likely to be carrying out the teasing. For example, in an attempt to promote acceptance of diverse 
body shapes, healthy self-concept, and healthy attitudes about food and eating, one intervention 
utilized a puppet program and follow-up activities with K-5
th
 graders (Irving, 2000). Students 
observed one of three 15-20 minute puppet shows (tailored to age group) that taught students 
about body acceptance, dieting, and emotional distress. The puppet shows utilized child-friendly 
language which emphasized the natural diversity of human body shapes, the unacceptability of 
pressure exerted by family and peers regarding weight, and that teasing, dislike, and 
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discrimination are harmful. Following the puppet show, students were given time to ask 
questions, which were answered by the puppets. Follow-up activities for the classroom were 
given to the teachers in order to reinforce the themes presented in the puppet show. Students 
rated figures on the Figure Rating Scale using six bipolar adjective pairs (i.e. cute/ugly). After 
participating in the intervention, students were more accepting of diverse body shapes, rating the 
larger figure more favorably. In addition, when asked the most important lesson of the puppet 
show, the students’ most common response overall was that teasing was wrong. However, 
teasing was not directly measured in this study and behavior cannot be assumed to result from 
attitudes.  
Two similar interventions were based on Weiner’s Attribution Theory, which holds that 
individuals are more likely to experience stereotyping when others perceive their condition as 
within their control (Weiner & Graham, 1984). Both interventions attempted to reduce teasing by 
providing children with a medical explanation of weight. In the first, children were taught about 
the impact of biological factors on metabolism and body fat storage. Researchers measured 
negative stereotypes through adjective assignment to drawings of children representing different 
weight statuses. After the intervention, children were more likely to view obesity as beyond an 
individual’s control. However, researchers did not find significant change in negative 
stereotyping (Anesbury & Tiggemann, 2000). In the second intervention, children watched a 
video about a potential new student. Children saw either a normal weight child, an obese child, 
or an obese child who had a medical condition causing obesity. After the video, students 
completed a similar adjective attribution task and answered questions about willingness to 
interact with the potential new student. Researchers found that students whose video included the 
obese child with the medical condition were less likely to blame the child for his/her obesity. 
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However, the medical explanation made no difference in the students’ willingness to interact 
with the new obese student (Bell & Morgan, 2000). While both interventions were successful in 
changing beliefs about obesity, no differences were demonstrated in stereotypes or behavior 
toward obese peers, suggesting that a more direct approach may be necessary to reduce weight-
related teasing. 
One such direct intervention called Very Important Kids (V.I.K) was a school-based 
program designed to reduce teasing in fourth to sixth graders (Haines, Neumark-Sztainer, Perry, 
Hannan, & Levine, 2006). The program intervened on several levels throughout one academic 
year: individual, environmental, and family. On the individual level, students learned skills to 
intervene on weight-related teasing situations as well as ways to communicate the 
inappropriateness of teasing. At the environmental level, teachers, administrators, and support 
staff were taught to identify their own biases as well as how to become positive role models for 
students. In addition, students implemented a no-teasing campaign at school and read a fictional 
book about a youth who suffers from teasing. At the family level, families attended two family 
nights and received postcards with information similar to the information their youth were 
learning at school. At the end of the program, the prevalence of teasing at the intervention school 
had significantly decreased. In addition, students at the intervention school were significantly 
less likely than students at the control school to suffer from frequent teasing (Haines et al., 
2006). These results suggest that the prevalence of teasing can be reduced by teaching youth and 
those around youth that teasing is unacceptable and providing training for youth in effective 
ways to communicate about and respond to teasing. However, even the most valuable 
interventions do not completely eliminate teasing. For example, while V.I.K. reduced teasing 
from 30.2% to 20.6% in the intervention school, one-fifth of students at the intervention school 
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still reported suffering from frequent teasing post-intervention (Haines et al., 2006). While 
reduction of teasing is an important global and long-term goal, immediate action is necessary to 
reduce the detrimental impact for those who remain victims of teasing in the present. 
Breaking the Cycle  
There are several avenues of intervention that have been suggested to reduce the impact 
of peer victimization by breaking the cycle of victimization and sedentary activity described 
above. Given the relationship between peer victimization and preference for sedentary activity, 
interveners could seek to break the cycle by improving attitude toward and competence for sports 
as a means of increasing preference for physical activity to off-set further weight gain and 
teasing. Another option for intervention programs could be to bolster protective factors that are 
known to buffer against the negative impact of peer victimization, such as supportive familial 
relationships and effective coping strategies (Gray et al., 2009).  
Bandura’s Social Cognitive Theory (Bandura, 1986) states that the main predictors of 
behavior change are self-efficacy and outcome expectations. In other words, the likelihood of 
participating in behavior is dependent upon one’s perceived ability to overcome barriers and 
achieve success as well as one’s expectations about the outcome of that behavior (Lutes & 
Steinbaugh, 2010). This theory is consistent with the proposed cycle of victimization and 
avoidance of activity. Applied to the cycle of weight-related teasing and inactivity, this theory 
would suggest that overweight adolescents who experience weight-related teasing and avoid 
physical activity likely have a low perceived confidence in their ability to succeed in physical 
activity (low self-efficacy) and relatedly, undesirable expectations regarding the outcome of 
participating in such behavior. If this is the case, improving one’s perceived ability to exercise 
and outcome expectations for success should break the cycle by increasing one’s likelihood of 
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participating in physical activity. In addition, improvements in perceived ability and self-
perception should also serve to break the cycle by decreasing vulnerability to future peer 
victimization through improvements in self-esteem.  
Previous findings suggest support for this notion. In general, increases in mastery 
experiences are associated with increases in self-esteem (Erol & Orth, 2011).  For instance, 
participation in sports is associated with increases in global self-esteem for adolescents (Babiss 
& Gangwisch, 2009). Moreover, increases in physical activity are associated with improvements 
in both social and athletic self-perception (Stein, Fisher, Berkey, & Colditz, 2007). 
Hypothetically, creating mastery experiences in physical activity should serve to increase an 
adolescent’s preference for physical activity by improving perceived ability and esteem (thus 
decreasing avoidance) as well as decreasing vulnerability to peer victimization. Unfortunately, 
there is a paucity of research directly testing this hypothesis. One study demonstrated that 
interventions creating mastery experiences with physical activity in structured yet varied, fun-
based activities led to improvements in self-perceptions related to exercise and appearance 
(Barton, Walker, Lambert, Gately, & Hill, 2004). Obese adolescents who were provided the 
opportunity to learn new physical activity skills in the safe, social environment of a 4-week 
residential weight loss summer camp were able to increase physical activity and lose weight 
(mean weight loss was 5.7 kg). Notably, by the end of the program, adolescents demonstrated a 
significant increase in positive thoughts about exercise and their appearance (Barton et al., 2004). 
These results suggest that providing safe, social opportunities to gain competence in physical 
activity can lead to improvements in self-perception. However, more research is needed to 
determine whether these changes impact activity preference and behavior. 
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Another model which can easily be applied to the proposed cycle of peer victimization 
and avoidance of physical activity is Coie’s peer rejection model (Sandstrom & Coie, 1999). 
Coie’s peer rejection model differentiates between two phases of peer rejection: the emergent 
phase, during which interaction with peers leads to initial rejection and the maintenance phase, 
during which peer rejection influences the social cognitions and behavior of the rejected child 
and peer group. These altered cognitions and behaviors then lead to continued peer rejection. 
Applying this model, overweight adolescents experiencing peer victimization, particularly in a 
social physical activity setting, subsequently develop maladaptive cognitions and expectations 
related to participation in social physical activity, which serve to further perpetuate rejection and 
peer victimization. According to Coie, ostracized children are unlikely to learn new skills or have 
access to opportunities to interact with the group in a way that would improve their status. This is 
particularly true for victims of weight-related teasing who may be avoiding social physical 
activity. Therefore, interventions should serve to provide the needed opportunities to learn and 
practice new social skills that will interrupt the cycle of rejection through positive social 
interactions, positive physical activity experiences, and changes in cognition and behavior. 
The second avenue for intervention involves increasing protective factors to minimize the 
negative impact of peer victimization (Gray et al., 2009). Increases in protective factors should 
reduce the negative impact of victimization on self-esteem that leads to avoidance of physical 
activity. Factors that are protective against the negative effects of peer victimization include 
supportive familial relationships and effective coping strategies (Gray et al., 2009). Some 
researchers suggest that the importance of familial support is so strong that the negative effects 
of peer victimization are minimized when familial support is perceived as strong (Isaacs et al., 
2008). In a longitudinal study examining the impact of familial support on long-term adjustment, 
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researchers found that adolescent peer victimization led to difficulties in adjustment into 
adulthood, but only for adolescents who perceived familial support as low. In fact, when 
adolescents perceived familial support as high, peer victimization failed to be significantly 
associated with adjustment difficulties in adulthood (Isaacs et al., 2008). These findings suggest 
that the social support offered by family can serve as a protective factor against the detrimental 
impact of peer victimization, thus supporting the need to bolster familial support when possible.   
Specific protective factors that play a role in self-esteem and well-being include familial 
connectedness and certain types of parenting styles. Overweight teenagers who report ability to 
talk to their parents, feel like their parents understand and care, and share activities with parents 
are more likely to be involved in healthy behavior as opposed to unhealthy behavior and report 
more psychosocial well-being (Mellin et al., 2002). Adolescents also report that parents have the 
most influence on their feelings about themselves and research indicates that open 
communication and quality relationships between parents and adolescents build self-esteem and 
general well-being (Owens, Scofield, & Taylor, 2003). In addition, high parental expectations 
and moderate parental monitoring of health behaviors (as opposed to high or low parental 
monitoring of these behaviors) were associated with more engagement in health behaviors 
including physical activity, consumption of fruits and vegetables, less high fat food, eating 
regular meals, less television watching and less extreme dieting. High parental expectations and 
moderate parental monitoring of health behaviors were also associated with increased 
psychosocial well-being including less emotional distress, success in school, and future 
educational plans (Mellin et al., 2002). These findings suggest that parents should convey 
expectations about health behaviors while monitoring such behaviors, while being careful not to 
under or over monitor a child’s health behavior. Furthermore, parental responsiveness, or a 
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parent’s “warmth, acceptance, involvement, nurturance, and support” (Yang & Schaninger, 
2010, p. 234) has been associated with increases in self-esteem (Yang & Schaninger, 2010). 
Therefore, methods to increase familial social support should focus on improving 
communication and quality in parent-adolescent relationships; balancing expectations and 
monitoring of behavior; fostering parental responsiveness and discouraging weight-related 
comments or teasing.  
Although appropriate familial support can be an important buffer against peer 
victimization, it can also be damaging if misguided. In a weight-related program exploring the 
impact of family weight talk, almost half of adolescent girls reported that their mothers had 
encouraged them to diet and more than half reported weight-related teasing from family 
members (Neumark-Sztainer et al., 2010). In addition, researchers found that weight-related 
teasing from family members was associated with higher BMI, more body dissatisfaction and 
unhealthy weight control behaviors. In another study, obese African American adolescents who 
just completed a 3-week residential healthy lifestyle immersion program participated in focus 
groups related to familial involvement and support for health behavior and weight management 
(Pratt, McRitchie, Collier, Lutes, & Sumner, in press). Seven of ten girls reported being 
encouraged to diet “very much” by mothers. Participants endorsed a need for family support but 
reported several unhelpful attempts by parents including punishment and/or judgment for 
unhealthy eating behavior (Pratt et al., in press).  Researchers conclude that health care providers 
should encourage supportive home environments by discouraging weight-related comments, 
regardless of intent (Neumark-Sztainer et al., 2010). Interventionists would be wise to include 
education for parents on how to best support overweight children in making healthy choices 
while fostering self-esteem and psychological well-being. 
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Another buffer against peer victimization is effective coping strategies (Gray et al., 
2009). Research suggests that victimization can be reduced if children learn to stand up for 
themselves in an assertive way. It is recommended that interveners teach children specific 
helpful and unhelpful responses when they are being victimized (Murphy, Yaruss, & Quesal, 
2007). Effective coping skills have been identified as protective against the negative impact of 
peer victimization. In a study to determine the impact of weight criticism during physical 
activity, researchers discovered that those with high problem-focused coping skills, defined as 
active efforts or behavioral strategies to handle a situation (as opposed to avoidance or cognitive 
restricting), were less likely to demonstrate reductions in sports enjoyment and physical activity 
level (Faith et al., 2002). Thus, interventions should seek to teach adolescents ways to respond to 
teasing assertively to reduce future victimization while also enhancing problem-focused coping 
skills to reduce the negative impact of peer victimization on physical activity enjoyment and 
physical activity level. 
Taken together, evidence related to the impact of weight-related teasing on physical 
activity level and the suggested constructive areas for intervention, lead to the conclusion that 
optimal pediatric interventions should seek to break the cycle of teasing and activity avoidance. 
Optimal pediatric interventions should include intervention through multiple domains, including 
perceived competence and preference for physical activity, familial support, and problem-
focused coping skills. 
Current Treatment of Pediatric Obesity 
Successful pediatric weight management programs typically consist of diet, exercise (or 
reducing sedentary activity), behavior modification principles, and inclusion of a parent or 
family component (Goldfield, Raynor, & Epstein, 2002). While pediatric weight management 
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programs have demonstrated efficacy in helping adolescents achieve weight loss, most do not 
directly or adequately address peer victimization as it relates to factors such as self-efficacy and 
coping skills. However, evidence suggests that weight management programs may be an ideal 
place for addressing such topics. In a review of 21 weight management programs for adolescents, 
reviewers observed increases in self-esteem in 18 of the 21 studies (Lowry et al., 2007). Notably, 
effects seemed to be stronger for younger participants (age 7-11) and results more variable for 
adolescents (age 12-18), perhaps due to potentially confounding developmental decreases in self-
esteem during adolescence. Parental participation and support were hypothesized as important 
influences on self-esteem as well as interventions which included a group component aimed at 
improving social support and problem solving (Lowry et al., 2007). These findings suggest that 
targeting parental support and problem-solving skills through group intervention may be 
appropriate to improve self-esteem and thus decrease likelihood of weight-related teasing and 
avoidance of physical activity.  
Furthermore, pediatric weight loss programs that provide an accepting and safe 
environment for adolescents to try new activities and encounter mastery experiences (Raj & 
Agarwal, 2005) may provide additional benefit. Mentoring programs are one type of pediatric 
weight loss program that allow for this type of experience. A mentor has been defined as “a 
caring extra-familial adult” who “provides emotional support and positive attention” for the child 
(Meyer & Bouchey, 2010, pp. 69-70). In a study designed to promote health and prevent obesity 
among African American adolescents, mentees participated in 10 sessions which included 
lessons and practice in healthy eating and physical activity as well as goal-setting and problem-
solving strategies. For overweight or obese youth participating in the intervention, their level of 
physical activity increased at post-intervention, while it decreased in controls (Black et al., 
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2010). Unfortunately, investigators did not assess for any psychosocial outcomes or mediators of 
change in physical activity level. However, these findings indicate that programs which include 
mentor-led exercise and provide opportunities for exploring new activities in an accepting 
environment can lead to increases in physical activity level for obese adolescents. 
Project MENTOR 
 Project MENTOR (Mentors for Exercise and Nutrition Treatment for Overweight 
Reduction) is a health intervention designed to facilitate healthy lifestyle change through mentor-
led exercise, behavioral strategies, and social support through mentorship. The project was 
designed to address the growing pediatric obesity epidemic with a focus on ease of dissemination 
through any university. In its earliest form, mentor-led exercise sessions were led by 
undergraduate exercise science students at a four-year university in the southeast in a 30-week 
program for adolescents ages 12-18. Adolescents participated in structured exercise three times 
each week for one hour per session with no additional behavioral training. Across the treatment 
program, adolescents demonstrated significant improvements in body composition, aerobic 
capacity, cholesterol levels, and waist circumference (McCammon & Raedeke, 2006). 
Furthermore, participants showed improvement in self-esteem and physical self-worth, 
independent of weight loss (Raedeke, McCammon, & Shea, 2007). Combined findings from 
these studies suggest that for overweight adolescents, mentor-led exercise with a college mentor 
may be a viable option for increasing health-related behavior and improving health indices. In 
addition, findings suggest that mentor-led exercise may also yield improvements in 
psychological factors such as self-esteem, physical self-worth, and perceived competence. More 
recent iterations of the MENTOR program, including the current program, have included weekly 
individual coaching by mentors using cognitive-behavioral techniques to assist participants with 
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monitoring and goal-setting related to healthy lifestyle changes in nutrition and physical activity. 
However, the impact of the new individual coaching sessions on self-report and objective 
outcomes is unknown. Moreover, the current version of the MENTOR program does not directly 
intervene on the cycle of victimization and weight. 
Taken together, weight management programs offer a safe environment for adolescents to 
try new things and expand social skills and have been demonstrated as an effective means of 
improving self-esteem (Raj & Agarwal, 2005) in addition to weight. Mentoring as an approach to 
weight management offers this environment, combined with the added social support of a caring 
individual. However, none of the discussed interventions include the key components necessary 
to intervene on the cycle of victimization and weight. A mentoring approach to weight 
management combined with a more direct intervention targeting social skills, support, and 
coping may be the ideal approach to addressing weight-related teasing and physical activity 
avoidance. 
Current Study 
The purpose of the current pilot study was to assess whether adding a group-based 
component to increase problem-solving skills, communication skills, parental social support, and 
problem-focused coping with teasing as a part of a mentor-led exercise intervention 
(MENTOR+CBT) would decrease social avoidance, improve social support, and increase 
perceived competence for physical activity as well as physical activity level in obese adolescents 
beyond the effects of mentor-led exercise alone (MENTOR only). The present pilot study was a 
randomized clinical trial with waitlist control trial to examine the impact of MENTOR alone 
versus MENTOR+CBT on physical and psychological outcomes both post treatment (3 months) 
and at 4-month follow-up. 
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It was hypothesized that: 
1. Adolescents in the mentor-led exercise (MENTOR only) and the mentor-led 
exercise plus group-based skills training (MENTOR+CBT) will demonstrate 
statistically significant increases in physical activity level and reduction in 
percent overweight across treatment; 
2. Adolescents in the mentor-led exercise (MENTOR only) and the mentor-led 
exercise plus group-based skills training (MENTOR+CBT) will demonstrate 
statistically significant increases in perceived competence for physical activity as 
well as physical self-worth and global self-esteem;  
3. Adolescents in the mentor-led exercise plus group-based skill training condition 
(MENTOR+CBT) will demonstrate significantly greater improvements in 
perceived competence, physical self-worth, global self-esteem and physical 
activity level than adolescents in the mentor-led exercise only (MENTOR only) 
condition;  
4. Adolescents in the mentor-led exercise plus group-based skills training condition 
(MENTOR+CBT) will demonstrate statistically significant decreases in social 
anxiety, specifically social avoidance across treatment;  
5. Adolescents in the mentor-led exercise plus group-based skills training condition 
(MENTOR+CBT) will demonstrate statistically significant increases in perceived 
social support across treatment; and 
6. At follow-up, adolescents will demonstrate physical activity levels greater than 
baseline and improvements in perceived competence, physical self-worth, and 
global self-esteem; with those in the group-based skill training condition 
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(MENTOR+CBT) maintaining improvements in social avoidance and perceived 
social support.
 
 
 
 
 
Method 
Participants  
 Participants included 24 overweight adolescents who participated in a mentor-led 
exercise program called Project MENTOR. Participants were male and female adolescents 
between the ages of 12 and 17, who were at or above the 85
th
 percentile for Body Mass Index 
(BMI) based on age and sex. In order to participate in Project MENTOR, participants were 
required to be willing and able to complete three sets of physical and questionnaire assessments 
(at baseline, post-intervention, and follow-up), come to the gym three times per week to exercise 
with their assigned mentor for the duration of three months, and attend an additional one hour 
group-based skills training on a weekly basis (MENTOR+CBT group). In addition, one legal 
guardian was required to commit to monthly parent-meetings. Participants were recruited in two 
cohorts. Participants recruited in the first cohort were randomized to either mentor-led exercise 
only intervention or wait-list control. After completion of the initial cohort follow-up assessment, 
participants assigned to the waitlist control group were offered the opportunity to participate in 
the mentor-led exercise intervention with additional cognitive-behavior skills training group. 
Additional participants were also recruited at this time to make this cohort comparable in size to 
the initial cohort.  These procedures are depicted in detail in Figure 2.  
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Figure 2. Participant Flow Chart. 
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 Participants were recruited through advertisements in the local newspaper, an email 
distribution list to university faculty and staff, or through a local pediatric clinic. Interested 
individuals were directed to call the Healthy Lifestyles Lab, where they received more 
information and answered eligibility questions. Eligible individuals and legal guardians were 
scheduled to attend a face-to-face meeting with the program coordinator to learn more about the 
program in detail and to sign both assent and consent forms. Participants were then randomized 
to either mentor-led exercise or waitlist control condition. The waitlist control cohort was then 
given the opportunity to participate in the mentor-led exercise intervention with added group-
based skills training component and became the MENTOR+CBT cohort. 
Intervention 
MENTOR. The 12-week mentor-led exercise component was identical for both cohorts. 
Each adolescent was paired with a college student mentor who was majoring in exercise 
physiology or related field. Mentor/mentee pairs met for three exercise sessions per week, each 
lasting an hour. Activity type varied by session and was decided collaboratively between the 
mentor and mentee based on mentor expertise and mentee preference. Activity choices included 
exercise machines (treadmill, stationary bike, elliptical), racquetball, tennis, group outdoor 
activities (flag football, tag), and other activities designed by mentors and mentees (relay races, 
obstacle challenge, running stadium stairs). Mentors assisted with balancing activity types for a 
well-rounded experience and participated in exercise to facilitate skill-building and camaraderie. 
Mentees wore heart rate monitors in order to assist with monitoring exercise intensity. 
In addition to exercise, the 12-week program included individual weekly cognitive-
behaviorally based challenges, or lessons. Mentors received 12 hours of training in motivational 
interviewing and behavioral strategies to increase physical activity and modify eating habits by a 
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clinical health psychology doctoral student. Mentors also received weekly supervision on goal-
setting and related topics. Mentor/mentee pairs stayed 15-20 minutes after exercise one night per 
week in order to participate in the brief lesson, or “weekly challenge”, with his/her mentor. 
These challenges were identical for both the exercise-only and exercise plus group-based skills 
training cohorts. Challenges revolved around strategies to alter eating and activity patterns and 
are listed in Table 1. Mentor/mentee pairs discussed the weekly topic as it related to the mentee’s 
life and then worked together to make a plan for incorporating the new information and skills, 
using problem-solving and goal-setting. 
Table 1. 
Weekly Lesson with Goal-Setting Topics  
Week                  Topic          
One     Decisional Balance; Healthy Eating Patterns 
Two     Goal-Setting: SMART Goals 
Three     Goal-Setting 
Four     Portion Sizes; Mealtime Behavior 
Five     Hunger Cues/Healthy Snacking 
Six     Pedometers; Recording 
Seven     My Plate; Recording 
Eight     Problem-Solving 
Nine     Dealing with Slips/Lapses 
Ten     Increasing Physical Activity Options 
Eleven     Step Counts/Goal-setting 
Twelve    Wrap-up/Plan Ahead 
Parents of adolescents in both cohorts attended monthly parent meetings (three total) in 
order to discuss progress and build support through education. Parent sessions focused on 
providing an overview of topics covered in weekly challenges in order to facilitate parental 
involvement as well as parent-specific information such as guidelines for supporting healthy 
changes, communicating effectively about health behavior, fostering healthy self-esteem, and 
assisting children with maintaining healthy changes.  
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MENTOR+CBT. Participants in the MENTOR+CBT group received the identical 12-
week MENTOR intervention. In addition, the MENTOR+CBT group received weekly group-
based skills training once per week (10 total) targeting problem-solving skills, communication 
style, social support, and problem-focused coping skills. In a review of psychological 
interventions with adolescent and young adults with health conditions, many of which included 
skills-based interventions, researchers concluded that effective interventions typically included 
six or more sessions (Sansom-Daly, Peate, Wakefield, Bryant, & Cohn, 2012). In one such 
intervention with school-aged children with type I diabetes, six weekly group sessions for coping 
skills training resulted in  significantly improved coping skills and decreased symptoms of 
depression (Grey et al., 2009). In another study, a cognitive-behavioral approach was used to 
teach coping skills to adolescents identified as having low coping effectiveness. After six 
sessions, adolescents significantly improved coping skills and self-efficacy (Reeves, Nicholls, & 
McKenna, 2011). The current intervention allowed 12 sessions to incorporate a wider range of 
related skill areas including communication, problem-solving, and social support. Group-based 
skills training topics are included in Table 2. 
Table 2. 
Group-Based Skills Training Topics  
Week                  Topic          
One     Group Rules/Standards/Icebreaker 
Two     Physical Activity Barriers 
Three     Problem-Solving Defined 
Four     Problem-Solving Applied 
Five     Social Support Introduction 
Six     Communication Skills 
Seven     Communication Skills Applied 
Eight     Responding to Teasing/Coping Skills 
Nine     Social Support: Family (assertiveness/teasing) 
Ten     Practice: Parent/Child Relationships (parent night) 
Eleven     Self-esteem 
Twelve    Wrap-up/Plan Ahead 
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Assessments 
 In both cohorts, participants completed height and weight assessments, as well as several 
questionnaires, including the Physical Appearance Related Teasing Scale (PARTS), and the 
Children and Youth Physical Self-Perception Profile (CY-PSPP). Participants wore an 
accelerometer for one week following the initial assessment, before beginning the exercise 
program to determine baseline activity level. Participants completed the same assessments at the 
end of active treatment (12 weeks) in order to determine changes across active treatment as well 
as at four-month follow-up (28 weeks). Additionally, those in Project MENTOR+CBT 
completed Multidimensional Scale of Perceived Social Support and the Social Anxiety Scale for 
Adolescents (SAS-A) at baseline, post-treatment, and follow-up to examine changes in perceived 
social support and social anxiety. Each measure is described in more detail below. 
 Height, Weight, and Body Composition. In both cohorts, participants’ height and 
weight were measured using the gym facility’s stadiometer and Digital Cardinal Scale (Cardinal 
Scale Manufacturing Company, Webb City, MO, USA). Height was measured to the nearest 0.1 
inches and weight was measured to the nearest 0.1 pound. Participants were measured without 
shoes and measurements were taken by trained students. Body mass index (BMI) was calculated 
for each participant at all three assessment points using measured height and weight (as 
described previously). Percent overweight was calculated for each participant at all three 
assessment points by comparing actual BMI to BMI at the 50
th
 percentile for participant’s age 
and gender.  
Body composition was assessed using percent body fat as measured by Dual-Energy X-
Ray Absorptiometry (DXA), which has been shown as a more sensitive and accurate 
measurement of body composition than other assessments such as skinfolds (Watts et al., 2006). 
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DXA measurements were taken with a Lunar DPX-L scanner (software version 1.3z; Lunar 
Corporation, Madison, WI). DXA measurements assess fat free mass, fat mass, and bone density, 
yielding total fat mass and then calculating percentage of body mass using the formula: [fat 
mass/(fat mass + lean tissue mass + bone mineral content)] x 100 (Taylor, Jones, Williams, & 
Goulding, 2000). Measurements were estimated using arms, legs, and trunk of each participant. 
Participants completed a questionnaire in the presence of the certified technician in order to 
ensure that all metal objects were removed from the body and that female participants were not 
pregnant. Participants underwent a total body scan which lasted 8-10 minutes. For the purposes 
of the current study, changes in total percent body fat were assessed at post-test and follow-up. 
 VO2max. All participants completed a treadmill test in which they exercised to the point 
of exhaustion in order to assess maximal oxygen consumption, or VO2max. For this study, 
researchers used a Parvo Medics TrueMax 2400 metabolic cart with a gas tank consisting of 16% 
oxygen, 4% carbon dioxide, and a nitrogen balance. Participants wore a mouthpiece, which 
allowed expired gases to be collected and analyzed by the cart each 20 seconds (ml/kg/min). A 
standard treadmill protocol was employed for each participant and included gradual increases in 
speed and grade until the participant indicated they could no longer exercise. Procedures and 
standard treadmill protocol have been previously described in greater detail elsewhere (Sawyer, 
2013). 
Physical Appearance Related Teasing Scale. The PARTS is an 18-item scale that 
assesses both weight-related and general appearance-related teasing. Participants use a 5-point 
likert-scale to indicate frequency (never to frequently) of specific types of teasing (i.e. “Do you 
ever feel that your peers are staring at you because you are overweight?”). Questions on the 
PARTS were slightly modified to include the present tense in order to meet the purposes of the 
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current study. The PARTS demonstrated both convergent and discriminate validity with a 
sample of college students. The weight-related teasing and appearance-related teasing scales 
demonstrated excellent (Cronbach’s alpha = 0.91) and acceptable (Cronbach’s alpha = 0.71) 
reliability, respectively (Thompson, Fabian, Moulton, Dunn, & Altabe, 1991). Scores are 
calculated for weight-related teasing by adding participant responses on the 12 items that ask 
specifically about weight-related teasing. Scores can also be calculated for other appearance-
related teasing by adding responses on the six items that address non-weight related teasing. 
Higher scores are indicative of more frequently reported experiences of appearance and weight-
related teasing.  
 Children and Youth Physical Self-Perception Profile (CY-PSPP). The CY-PSPP 
(Eklund, Whitehead, & Welk, 1997) is a 40-item measure that assesses self-perception in six 
domains including global self-worth, physical self-worth, attractive body adequacy, strength 
competence, physical condition adequacy, and sport-athletic competence. The CY-PSPP was 
validated on a sample of seventh and eighth graders, demonstrating reliability (alpha coefficients 
ranged from 0.80 to 0.90) and concurrent validity (Whitehead, 1995) which was later further 
supported by confirmatory factor analyses (Eklund et al., 1997). Items are presented in a 
structured-alternative format (Example: “Some teenagers are pleased with the appearance of 
their bodies BUT other teenagers wish their bodies looked in better shape physically”). The 
participant first decides which group he/she relates with most and then indicates whether the 
description is “really true” or “sort of true” for them personally. Scores can be attained for each 
of the domains by summing participant responses for items on each scale.  
 Accelerometry. Physical activity was measured using an ActiGraph GT3X 
accelerometer. Accelerometers convert movements into electrical signals proportional to the 
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muscular force producing those movements. These signals are summed over a specified 
sampling interval (epoch) and stored by the device to be later compared to specific cutoffs 
(activity counts/minute) to yield information on both amount and intensity of movement 
(Melanson & Freedson, 1996). In the current study, participants were instructed to wear the 
accelerometer for seven days and complete a hand-written log in order to indicate when they put 
the accelerometer on and off. Accelerometers were used to measure both steps taken and 
intensity level (mild, moderate, vigorous) using a 30 second epoch interval (sampling interval). 
Age-specific cut-points were computed and utilized to categorize activity counts per minute as 
sedentary, light, moderate, or vigorous as recommended by Freedson and colleagues (Freedson  
Melanson, & Sirard 1998). These cut points are displayed in Table 3.  
Table 3. 
Accelerometer Activity Cut Points by Age (activity counts/minute) 
Ages  Sedentary  Light     Moderate  Vigorous 
12      ≤ 99          100-2219   2220-5093    ≥ 5904 
13      ≤ 99          100-2392   2393-5374   ≥ 5375 
14      ≤ 99          100-2579   2580-5678    ≥ 5679 
15      ≤ 99          100-2780   2781-6006   ≥ 6007 
16      ≤ 99          100-2999   3000-6362     ≥ 6363 
17      ≤ 99          100-3238   3239-6750    ≥ 6751 
18      ≤ 99          100-2019   2020-5998    ≥ 5999 
Accelerometer data output included minutes of mild, moderate, and vigorous activity as 
well as sedentary behavior for each of the seven days. Minutes of each type of activity were 
totaled for each of the seven days. Mild (or light) activity includes daily activities that do not 
result in elevated heart rate. Moderate-intensity activities are those activities which result in 
increased heart rate and sweating. Vigorous-intensity activities are those activities which result 
in extremely elevated heart rate along with heavy breathing (Center for Disease Control (CDC), 
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2011). Current recommendations for adolescents are at least 60min/day of moderate to vigorous 
intensity activity for health benefits (CDC, 2011). As such, physical activity level for this study 
was quantified as average daily minutes of moderate to vigorous activity, as these involve 
increased heart rate and are associated with health benefits. Average minutes of moderate to 
vigorous activity per day were calculated by summing the total minutes of moderate and 
vigorous activity for each day and then dividing by the number of completed (participant wore 
accelerometer) days. An average was also computed for sedentary minutes per day. Requirement 
for inclusion of accelerometer data in data analyses was three or more days of valid 
accelerometer output.  
 Multidimensional Scale of Perceived Social Support. The Multidimensional Scale of 
Perceived Social Support (MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988) is a 12-item measure 
that assesses perceptions of social support in several domains, including family, friends, and 
significant other(s). The MSPSS demonstrated good reliability (Cronbach’s alpha = 0.88) and 
validity (Zimet et al., 1988) and has since demonstrated validity in use with adolescents (Canty-
Mitchell & Zimet, 2000). Participants read statements related to support from family, friends, 
and significant others and use a 7-point likert scale to indicate the degree to which they agree 
with each statement. Scores are obtained for overall, family, peer, and significant other support 
with higher scores indicating more perceived social support. 
 Social Anxiety Scale for Adolescents. The SAS-A (La Greca, 1998) is a 22-item 
questionnaire that assesses three areas of adolescents’ social anxiety including fear of rejection 
from peers, social avoidance and distress around new peers or new situations, and generalized 
social avoidance and distress. The SAS-A demonstrated excellent to acceptable reliability for 
each subscale including fear of rejection (Cronbach’s alpha = 0.91), social avoidance and distress 
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around new peers or new situations (Cronbach’s alpha = 0.83) and generalized social avoidance 
and distress (Cronbach’s alpha = 0.76; La Greca, 1998). The SAS-A also demonstrated validity 
for all three subscales (La Greca & Lopez, 1998). Participants are presented with statements 
related to social anxiety (i.e. “I worry about doing something new in front of others”, “I worry 
about what others say about me”, and “I like to do things by myself”) and are asked to respond 
using a 5-point likert scale to indicate how much each participant feels the statement is true for 
them. Scores are obtained for total social anxiety as well as the three subscales by summing 
individual’s responses on each item that correspond with a given subscale. Subscale scoring 
ranges by subscale due to varying number of items but in each case, higher scores indicate more 
distress. 
Statistical Analyses 
 Data were analyzed using the Statistical Package for the Social Sciences (SPSS for 
Windows, Version 22 SPSS Inc., Chicago, IL), with statistical significance set at p < .05. 
Analyses were computed using an intention-to-treat approach, that is, including all participants 
who enrolled in the program and using baseline assessment data for missing post or follow-up 
assessments as needed (baseline observation carried forward). This is a commonly accepted 
conservative and more rigorous approach for handling missing data in behavioral weight 
management research (Gorin et al., 2013). Descriptive statistics were computed to describe the 
characteristics of each cohort, including age, race, and baseline BMI. Repeated measures 
Analysis of Variance (ANOVA) were employed to assess change in both perceived competence 
and physical activity level across time for all participants by group. Subsequently, paired 
samples t-tests were employed to assess change by each assessment point.  A repeated measures 
ANOVA and subsequent paired samples t-tests were utilized to compare differences across time 
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and by assessment point in social skills and social support for those in the MENTOR+CBT 
group. 
 
 
 
 
Results 
 Baseline characteristics of all 24 participants by group are displayed in Table 4. Almost 
half of participants were African American (46%) and almost half were Caucasian (46%).  Two 
participants identified themselves as “other.” Average age at baseline was 13.67 years (SD = 
1.63). Participants included 14 (58.3%) female adolescents and 10 (41.7%) male adolescents. 
Average BMI-Z score at baseline was 2.11 (SD = 0.43) and average daily moderate to vigorous 
physical activity was 15.71 minutes (SD = 10.50). Although baseline differences did not reach 
statistical significance, differences in ethnicity by cohort (27.3% vs. 61.5% African American) 
were noteworthy. 
Table 4.  
Baseline Characteristics for all Participants by Cohort.  
       MENTOR            MENTOR+CBT 
       n = 11        n = 13             
                         Difference 
Demographic                M (SD)       M (SD)          p value 
Age      13.64 (1.75)   13.69 (1.60)       .936 
 
BMI-Z       2.01 (0.44)    2.20 (0.42)  .300 
 
Body Fat (%)             42.39 (6.70)   43.73 (5.84)  .633 
Ethnicity (%)          .229 
 African American        27.3%                       61.5% 
 Caucasian         63.6%         30.8% 
 Other           9.1%          7.7% 
Gender (%)          .729 
Male                             45.5%          38.5% 
Female                54.5%         61.5% 
Average Daily  
Moderate-Vigorous 
Physical Activity (min)     14.61 (8.62)     16.65 (12.14) .647 
               
Note. *Indicates that the difference is significant at the p < .05 level.  
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Of the 24 participants who enrolled in the program, 23 completed the 3-month 
assessment and one waitlist participant dropped out. Twenty-two participants (11 from each 
cohort) completed the follow-up (7-month) assessment. Of the 11 waitlist participants, nine 
enrolled in the subsequent exercise program and two decided not to participate. Four additional 
participants were recruited to participate in the exercise program, for a total of 13. Figure 2 
displays these procedures in a flow chart. Completers in each cohort participated in three hour-
long mentor-led exercise sessions per week for a total of 36 hours of mentor-led exercise. In 
addition, participants in both cohorts received one (15-20min) weekly cognitive-behavioral 
challenge facilitated by his/her mentor, resulting in a total of approximately three hours of 
cognitive-behavioral intervention. Those in the group-based skills training cohort received an 
additional hour per week of cognitive-behavioral skills training resulting in an additional 10 
hours of cognitive-behavioral training. Although attendance data were not analyzed in this 
particular trial, previous trials of a similar intervention demonstrated that mentees attended an 
average of 87.5% of possible exercise sessions (Sawyer, 2013).  
Intention-to-treat and completers only analyses were employed for primary outcomes. 
Given that both approaches yielded similar statistical results with little difference in 
interpretation, the more rigorous intention-to-treat results are presented below.  
Overall Outcomes 
Physiological Outcomes. Percent overweight was calculated for each participant at all 
three assessment points by comparing actual BMI to BMI at the 50
th
 percentile. Results are 
displayed in Table 5. Participants in both interventions were able to reduce percent overweight 
from baseline (M = 75.07, SD = 35.48) to post-test (M = 73.09, SD = 35.81) by 1.98% and from 
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baseline to follow-up (M = 73.60, SD = 33.33) by 1.48%. This reduction in percent overweight 
yielded a large effect size, F(2, 44) = .631, p = .537, ηp
2
 = .028.  
Table 5. 
Changes in Physiological Variables and Physical Activity Level across Treatment and 
Follow-up. 
                Pre         Post       Follow-up          p        ηp
2
 
Percent Overweight (%)  75.07 (35.48)  73.09 (35.81)    73.60 (33.33)    .537        .028 
Percent Body Fat   43.03 (6.70)  42.00 (6.56)    43.12 (5.81)      .038*     .158 
Aerobic fitness (VO2max)  25.33 (7.02)  30.61 (7.08)    27.25 (7.35)      .001*     .454 
Physical Activity (Min)  15.71 (10.50)  18.48 (11.68)    19.87 (11.23)    .170       .077 
Note. *Indicates that the difference is significant at the p < .05 level. 
 Body composition was assessed using percent body fat as measured by Dual-Energy X-
Ray Absorptiometry (DXA). A 2 x 3 repeated measures ANOVA yielded a large effect by time 
F(2, 38) = 3.56, p = .038, ηp
2
 = .158. Participant reductions in total percent body fat from 
baseline (M = 43.03, SD = 6.70) to post test (M = 42.00, SD = 6.56) trended toward significance, 
t(16) = 1.41, p = 0.17. However, this reduction was reversed across follow-up (M = 43.12, SD = 
5.81). Changes in body composition across treatment and follow-up are displayed in Figure 3.  
Figure 3. Change in Body Composition across Treatment and Follow-up. 
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Aerobic fitness was operationalized as maximal oxygen consumption (VO2max in 
ml/kg/min). Baseline aerobic fitness levels (M = 25.33, SD = 7.02) were below the 2
nd
 percentile 
for boys and girls aged 12-18 (Eisenmann, Laurson, & Welk, 2011). A 2 x 3 repeated measures 
ANOVA revealed a statistically significant change in aerobic fitness by time, F(2, 2, 42) = 17.47, 
p < .001, ηp
2
 = .454; with no significant time by group interaction. Paired samples t-tests 
revealed a statistically significant increase in aerobic fitness from baseline (M = 25.33, SD = 
7.02) to post-test (M = 30.61, SD = 7.08), t(22) = 6.26, p < .001; followed by a reduction in 
aerobic fitness between post-test and follow-up (M = 27.25, SD = 7.35), t(22) = 3.59, p = .002; 
but an overall increase in aerobic fitness from baseline to follow-up, t(22) = 2.10, p = .048. 
Changes in aerobic fitness across treatment and follow-up are displayed in Figure 4.  
Figure 4. Change in Aerobic Fitness across Treatment and Follow-up. 
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differences between each time point did not reveal a statistically significant change in activity 
level (daily minutes of moderate to vigorous activity) between baseline (M = 15.71, SD = 10.50) 
and post-treatment assessment (M = 18.48, SD = 11.68), t(23) = -1.54, p = .138 or post-
assessment and follow-up assessment (M = 19.87, SD = 11.23), t(23) = -.561, p =.580. However, 
change in physical activity level from baseline to follow-up assessment trended toward statistical 
significance, t(23) = -1.83, p = .080. These changes are displayed in Table 5. An independent 
samples t-test comparing changes in physical activity level between groups did not reveal any 
difference by treatment group. 
 Perceived Competence. A 2 x 3 repeated measures ANOVA revealed a statistically 
significant change in perceived athletic competence by time for both groups with a large effect 
size, F(2, 42) = 4.61, p = .015, ηp
2
 = .180. Change across treatment and follow-up are depicted 
by Figure 5. Mean score for each time point is displayed in Table 6. Consistent with our 
hypothesis, paired samples t-tests to compare differences between specific assessment points 
revealed a significant increase in perceived athletic competence from baseline (M = 9.87, SD = 
3.52) to post-treatment (M = 11.83, SD = 4.37), t(22) = 2.47, p = .022 and from baseline to 
follow-up assessment (M = 11.65, SD = 3.56), t(22) = 2.38, p = .026. However, contrary to our 
hypothesis that the group-based skills cohort would demonstrate significantly greater increases 
than the exercise only cohort, an independent samples t-test did not reveal a difference in 
changes by treatment cohort. 
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Figure 5. Change in Perceived Athletic Competence across Treatment and Follow-up. 
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Changes in Psychological Variables across Treatment and Follow-up. 
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Note. *Indicates that the difference is significant at the p < .05 level. 
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skills group would demonstrate significantly greater increases than the exercise only group, an 
independent samples t-test did not reveal a difference in changes by treatment group. 
Global Self-Esteem. A 2 x 3 repeated measures ANOVA revealed a statistically 
significant change in global self-esteem by time for both cohorts with a large effect size, F(2, 42) 
= 4.54, p = .016, ηp
2
 = .178. Mean score for each time point is displayed in Table 6. Paired 
samples t-tests to compare differences between specific assessment points revealed a significant 
increase in global self-esteem from baseline (M = 9.72, SD = 3.62) to post-treatment (M = 11.96, 
SD = 3.35), t(22) = 2.74, p = .012 and a marginally significant overall increase from baseline to 
follow-up assessment (M = 11.45, SD = 3.20), t(22) = 1.94, p = .066. However, contrary to our 
hypothesis that the group-based skills cohort would demonstrate significantly greater increases 
than the exercise only cohort, an independent samples t-test did not reveal a difference in 
changes by treatment group. 
MENTOR+CBT 
Of the 13 participants in the exercise plus group-based skills training intervention, two 
were missing baseline data for the social avoidance measure and one was missing baseline data 
for perceived social support. As a result, these participants were excluded from analyses of those 
respective outcomes. 
 Social Avoidance. For those in the MENTOR+CBT group, repeated measures ANOVA 
did not reveal statistically significant change in total social anxiety score, F(2, 20) = .021, p = 
.979, ηp
2
 = .002 or social anxiety subscales by time. Results are displayed in Table 7. Paired 
samples t-tests to compare differences between specific assessment points did not reveal 
statistically significant change in social anxiety from baseline (M = 42.91, SD = 15.79) to post-
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treatment (M = 43.09, SD = 17.57), t(10) = .059, p = .954; or follow-up (M = 43.64, SD = 17.69), 
t(10) = .184, p = .858; nor for any of the social anxiety subscale scores.  
Table 7. 
Change in Mean Social Anxiety Scores across Treatment and Follow-up. 
Measure                 Pre  Post          Follow-up  
Social avoidance of new situations        16.27 (4.58)    16.55 (6.17)      17.55 (5.37) 
Generalized social anxiety and distress       8.36 (3.75)      9.09 (4.64)        9.00 (4.02) 
Fear of negative evaluation         18.27 (8.74)    17.45 (8.49)      17.09 (9.20) 
Total social anxiety score         42.91 (15.79)  43.09 (17.57)    43.64 (17.69) 
 Perceived Social Support. A repeated measures ANOVA for those in the 
MENTOR+CBT group revealed a modest change in total perceived social support which resulted 
in a small effect, F(2, 22) = .572, p = .572, ηp
2
 = .049. Changes by time in perceived friend 
support, F(2, 22) = 1.50, p = .246, ηp
2
 = .120 and significant other support, F(2, 22) = 1.17, p = 
.329, ηp
2
 = .096 yielded medium effects. Notably, changes in perceived family support by time 
yielded a large effect, F(2, 22) = 1.83, p = .185, ηp
2
 = .142. Changes across treatment of follow-
up are displayed in Table 8. Paired samples t-tests to compare differences between specific 
assessment points did not reveal statistically significant change in perceived social support or 
any of the social support subscale scores.  
Table 8. 
Change in Mean Perceived Social Support Scores across Treatment and Follow-up. 
Measure                            Pre  Post  Follow-up  
Perceived friend support         22.27 (5.47)     21.43 (6.15)        23.92 (3.15) 
Perceived family support         24.00 (6.27)     26.25 (2.18)        26.33 (2.39) 
Perceived significant other support              23.83 (6.86)     25.50 (3.61)        22.08 (8.10) 
Total perceived social support        70.10 (17.23)   73.18 (9.56)        74.00 (9.31) 
 Teased Subset. The lack of statistically significant improvement in perceived social 
support and social anxiety by the skills training cohort led to speculation about whether 
participants in the study were those who would benefit from cognitive-behavioral skills training. 
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Examination of baseline measures revealed that overall, the MENTOR+CBT group reported a 
baseline level of weight-related teasing on the PARTS (M = 22.9, SD = 8.51) which was not 
much greater than the original validation sample of college students (M = 17.2, SD = 7.9) out of 
a total possible score of 60 (Thompson et al., 1991). Due to the possibility that our sample may 
not have included participants who needed cognitive-behavioral tools to better cope with teasing, 
a secondary analysis was used to examine a subset of completers who reported weight-related 
teasing above average at baseline. Those in the above average and below average teasing groups 
did not differ significantly on baseline levels of other measures, including perceived social 
support and social anxiety. Paired samples t-tests were computed to examine changes in the 
teased subset only (n = 7) and did not reveal statistically significant change, possibly due to 
sample size. Additionally, change variables were computed for social support and social anxiety 
outcomes in order to use compare differences in those reporting and not reporting above-average 
teasing. Independent samples t-tests to compare cohorts based on reported baseline teasing 
demonstrated that those reporting above average teasing yielded a significantly greater increase 
in perceived support from friends across treatment (M = 1.83, SD = 5.95) than those reporting 
below average teasing (M = -10.5, SD = 2.12), t(6) = -2.75, p = .033. However, it is important to 
note that data were only available for six participants in the above average and two participants 
in the below average group, which limits generalizability to a larger population.  
Long-term subset. As a secondary analysis, those who participated in the waitlist control 
group prior to the exercise program were examined in order to provide more detailed information 
about long-term change in physical activity level across time. For the six participants who 
participated in both the waitlist control and subsequent exercise program, data were available for 
five assessment points (with the initial follow-up assessment serving as baseline for the exercise 
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program). A repeated measures ANOVA revealed a large effect of time on physical activity 
level, F(4, 20) = 1.86, p = .157, ηp
2
 = .271. Paired samples t-tests did not reveal significant 
differences in specific assessments points. Change across time is displayed in Figure 6. 
Figure 6. Physical Activity Change across Waitlist, Intervention, and Follow-up. 
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calculated effect size was found to exceed Cohen’s convention for a large effect (d =.80), at d = 
0.97, demonstrating a large effect of ethnic differences in physical activity changes. There were 
no differences by ethnicity in perceived competence, physical self-worth, global self-esteem, 
social anxiety, or perceived social support. 
 
 
 
 
Discussion 
Overweight adolescents are at increased risk for peer victimization (Gray et al., 2009; 
Latner & Stunkard, 2004; Quinlan et al., 2009), which often results in avoidance of social, 
physical activity and increased preference for sedentary activity (Gray et al., 2009) perhaps 
perpetuating overweight status and further victimization (Kostanski & Gullone, 2007). While 
existing research focuses on intervention to reduce peer victimization (Gray et al., Haines et al., 
2006; Irving, 2000), other suggested avenues of intervention include breaking the cycle by (1) 
reducing avoidance of physical activity through increased perceived competence for physical 
activity and (2) bolstering protective factors including familial support and problem-focused 
coping to minimize the negative impact of peer victimization. The purpose of the current study 
was to assess an intervention designed to minimize the negative impact of peer victimization for 
overweight adolescents and break the cycle of victimization, avoidance, and sedentary behavior. 
Specifically, the goal of this study was to determine whether the addition of a group-based skills 
training intervention (MENTOR+CBT) as part of a mentor-led individual coaching exercise 
program would result in improvements in social avoidance, perceived social support, and 
perceived competence for physical activity as well as increases in physical activity beyond the 
effects of the exercise program alone (MENTOR). Overall, results showed a significant increase 
in perceived competence for physical activity across time but only a trend in increasing objective 
levels of physical activity. There were no differences by group in either physical activity or 
perceived competence. For the group-based skills training cohort, there were no statistically 
significant changes in social anxiety or social support across time.  
Analyzing those in the MENTOR only and MENTOR+CBT group, we predicted that all 
participants would demonstrate increases in physical activity and reductions in percent 
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overweight, accompanied by improvements in aerobic fitness. Consistent with our hypotheses, 
all participants demonstrated increases in physical activity level which trended toward 
significance, improvements in aerobic fitness, and reductions in percent overweight across 
treatment. Of the 18 participants who completed follow-up assessment, 11 demonstrated 
increased physical activity level (average daily minutes of moderate to vigorous activity) 
compared to baseline (M = 13.47, SD = 4.91). As mentor-led exercise programs have shown 
promise in assisting adolescents increase physical activity (Black et al., 2010; McCammon & 
Raedeke, 2006), it was expected that participants would increase physical activity across 
treatment. However, we predicted that the group-based skills training cohort would demonstrate 
significantly greater increases in physical activity than the mentor-led exercise only cohort. This 
hypothesis was not supported by our results, which did not reveal differences in physical activity 
by cohort. This similarity of activity change between cohorts suggests that the group-based skills 
training intervention did not provide additional benefit beyond those of the mentor-led individual 
exercise intervention. On the other hand, several factors may have limited our ability to 
demonstrate the intervention’s effect.  
Specifically, differences between groups in ethnicity, although not statistically significant 
led to questions about interpretation of outcomes. The MENTOR+CBT group was 61.5% 
African American while the MENTOR only group was 27.3% African American. Examination 
of differences in physical activity change by ethnicity across treatment and follow-up for those in 
the MENTOR+CBT group yielded a large effect despite failure to reach statistical significance. 
Results suggest that despite receiving identical intervention, African American adolescents 
demonstrated an overall reduction in average physical activity while Caucasian adolescents 
demonstrated an overall increase in average physical activity. This finding seems consistent with 
  
 
45 
 
the current literature, which posits that traditional behavioral weight management programs 
which incorporate behavioral strategies for increasing physical activity and reducing caloric 
intake are not as effective at producing weight loss for African American individuals 
(Kumanyika, 2002). Further, and more specifically, findings suggest that these behavioral 
strategies may not be as effective in producing behavior change in the form of increasing 
physical activity for African American adolescents.  
The exact reason for this difference in outcomes for African Americans remains unclear 
but experts suggest that cultural differences likely impact weight loss for African Americans. 
Kumanyika (2002) suggests that higher rates of overweight and obesity among African 
Americans may impact perception of overweight as normative. In addition, African American 
women may be less likely to strive for thinness but instead tend to place emphasis on body shape 
and other facets of appearance that impact body image and perceived attractiveness (Kumanyika, 
2002). Studies examining obese adolescents in particular have found that obese African 
American adolescents report higher self-esteem than other racial/ethnic groups (Strauss, 2000). 
Despite findings which indicate equal frequency of weight-related teasing in all obese adolescent 
groups, African American adolescents report less distress related to weight-related teasing from 
peers than do other racial/ethnic groups (Van, Neumark-Sztainer, Eisenberg, & Haines, 2008). 
Differences in psychosocial impact of weight related stigmatization may impact weight loss but 
this is yet to be clearly determined. One small pilot study with obese African American 
adolescents in a residential weight management camp found that participants with higher self-
esteem lost less weight, which was posited to be due to higher baseline body satisfaction 
(Buonopane, Martir, & Lutes, 2012). Research in this area is currently limited but clearly 
necessitated by increased rates of obesity for African Americans, beginning in childhood 
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(Kumanyika, 2010). One such trial seeks to address this issue by utilizing a weight gain 
prevention program with African American women classified as overweight. Researchers are 
implementing a lower intensity treatment approach including tailored behavior change goals to 
address the obesogenic environment, tailored skills training, self-monitoring via telephone calls, 
phone-based counseling with a dietician, and access to the YMCA (Foley et al., 2012). This 
intervention aims to assist participants to maintain baseline BMI and prevent weight gain and 
associated health risks (Foley et al., 2012). Additional studies like this one are needed to examine 
cultural factors more closely and to determine which strategies are most effective for African 
American adolescents in order to allow for improvement in culturally-tailored intervention. 
Given the literature on ethnicity and weight, matching based on ethnicity in the present study 
may have allowed for a more clear understanding of the MENTOR+CBT treatment program and 
would have been ideal. Future studies in this area should match based on ethnicity in order to 
minimize differences in outcomes that could be attributed to ethnic differences between groups. 
With regard to perceived competence for physical activity, while we predicted that all 
participants would demonstrate improvements, we also predicted that adolescents in the 
MENTOR+CBT group would demonstrate greater improvements in perceived competence for 
physical activity than those in the MENTOR only group. Consistent with our hypotheses, 
perceived athletic competence increased across intervention and follow-up for both groups. 
These results are expected as the mentor-led exercise program was designed to provide a 
supportive environment with the goal of facilitating mastery experiences and thus improvements 
in perceived competence (Bandura, 1986). However, these aspects of the program were not 
measured and we cannot conclude with certainty that this was the experience of all participants. 
These findings are also consistent with past studies by the current research team (Raedeke, 
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McCammon, & Shea, 2007) and others (Barton et al., 2004), which have suggested that 
opportunities to learn physical activity skills in a supportive social environment lead to improved 
self-perception and competence.  
A lack of difference between groups in change in perceived competence suggests that the 
group-based skills training did not serve to further increase perceived competence across time.  
However, it is important to note that both groups received a cognitive-behavioral intervention in 
the form of the weekly challenge with exercise mentors. In addition, both groups participated in 
the parent and family components. It is possible that the cognitive-behavioral components 
provided to both groups resulted in similar improvements for both groups related to change in 
perceived competence, with no added benefit of the group-based skills training. This would 
suggest that while cognitive-behavioral components are essential to improvements in perceived 
competence, these components alone may be sufficient for improvement in perceived 
competence. Thus, the added benefit of additional group-based skills training remains unclear.  
For the group-based skills training cohort, we predicted decreases in social avoidance and 
increases in perceived social support. Contrary to this hypothesis, there was no statistically 
significant change in social anxiety/avoidance or perceived social support across time. The lack 
of improvement in social anxiety can partially be explained by social anxiety scores at baseline. 
Participants in our sample (n = 11) demonstrated baseline levels of social anxiety (M = 42.9, SD 
= 15.8) that were slightly above that of the normative sample of adolescent (M = 39.1, SD = 
12.0) but within the normative range (36-50) and below the clinical cut-off (50) for social 
anxiety (La Greca, 1999). It would be difficult to demonstrate improvement in social anxiety and 
distress if very little existed prior to intervention. This is often referred to as a floor effect 
(Hessling, Schmidt, & Traxel, 2004). Furthermore, if social anxiety as assessed by the SAS-A 
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(including fear of negative evaluation, anxiety and distress in new and general situations, and 
overall social anxiety) was not elevated at baseline, it is difficult to apply the cycle of peer 
victimization, avoidance, and decreased physical activity to this sample. Specifically, it cannot 
be argued with any certainty that avoidance of social physical activity was contributing to low 
levels of physical activity for this group of adolescents. If this is the case, one would not expect 
to find improvements in social anxiety, or superior improvement in physical activity level as 
predicted.  
Similarly, adolescents in the MENTOR+CBT group did not demonstrate low perceived 
social support at baseline. Total overall perceived support (M = 70.10, SD = 17.23) as well as 
support from family (M = 24.00, SD = 6.27), friends (M = 22.27, SD = 5.47), and significant 
others (M = 23.83, SD = 6.86) were perceived as slightly above average for the normative sample 
for overall (M = 66.60, SD = 14.40), family (M = 21.32, SD = 5.92), friends (M = 21.68, SD = 
5.68), and significant other (M = 23.60, SD = 5.20) support (Canty-Mitchell & Zimet, 2000). 
Again, it would be difficult to demonstrate improvement in these variables without initial 
reductions at baseline. Future research should seek to identify adolescents who report social 
anxiety and distress and/or low perceived social support in combination with peer victimization 
in order to maximize ability to evaluate the effect of this type of intervention.  
Due to a lack of reported weight-related teasing at baseline and the unlikelihood of 
demonstrating improvement in dependent variables, an additional analysis of a subset of 
participants who reported above average weight-related teasing was conducted. This subset was 
small and analyses of overall changes in social anxiety and perceived social support did not 
reach statistical significance. However, a comparison of the subset reporting above average 
weight-related teasing with those reporting below average weight-related teasing revealed a 
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statistically significant difference in change in perceived social support from friends. Despite no 
difference in the perceived support from friends at baseline, the teased subset demonstrated 
greater increases in perceived social support from friends across treatment. The reason for this 
discrepancy is unclear. However, the lack of difference at baseline does not support the notion 
that the teased subset had more room for improvement in social support.  It seems possible that 
the teased subset was able to embrace the skills learned in order to bolster social support from 
friends while others may not have felt the skills were as relevant to them. Unfortunately, this was 
not directly assessed in the present investigation. Future studies should include focus groups 
following final assessment in order to more fully understand participant’s experiences and 
perceptions about the group-based skills training. Furthermore, studies which include only those 
who report significant baseline levels of weight-related teasing, increased avoidance of physical 
activity and/or social anxiety, as well as low perceived social support are necessary to determine 
the true impact of this intervention.  
Finally, a more long term analysis of those who participated in the waitlist control group 
followed by the exercise program revealed a small effect of time on physical activity level, 
despite failure to reach statistical significance. It seems likely that small sample size limited our 
ability to reach statistical significance. Figure 6 provides a visual of physical activity change 
across time. Physical activity level seems to have remained relatively stable across waitlist and 
exercise program with an increase across follow-up. At first glance, it seems unusual that activity 
level was increased at follow-up despite not having increased at post-test. However, post-test 
involved wearing an accelerometer for a week beginning the day after completion of the exercise 
program. It is possible that adolescents were not as active immediately after program completion, 
perhaps due to adjustment to the new need to initiate activity on one’s own or find other 
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opportunities, which may well have happened successfully by the follow-up assessment. Another 
possibility includes that adolescents felt they had earned or needed a break from physical activity 
which they could take once the program’s accountability had ended but then increased or 
resumed physical activity level again before follow-up. It should also be mentioned that for this 
cohort, pre-test exercise assessment occurred in late August, post-test occurred just before the 
holiday break, and follow-up was at the end of spring semester. It is possible that changes in 
activity could partially be explained by environmental opportunity and that activity level would 
decrease during the winter holiday and increase with the spring weather. However, the increase 
in physical activity level across the spring semester was not demonstrated the year before when 
participants were in the waitlist group. Therefore, this leads one to believe that environmental 
opportunity combined with something else, perhaps learned ability or enjoyment, led to an 
increase in physical activity but more research would be necessary to confirm this speculation. 
Strengths and Limitations  
The current study extended the existing literature by examining an innovative mentor-led 
exercise intervention targeting physical activity (MENTOR), while analyzing whether additional 
cognitive-behavioral skills training aimed to increase resiliency against peer victimization 
(MENTOR+CBT) would further impact treatment outcomes beyond the mentor-led exercise and 
coaching sessions alone. The study’s diverse population allowed for comparison by ethnicity and 
unique insight into differences in outcomes between African American and Caucasian 
participants which will likely fuel future studies to examine ways to more effectively intervene 
with African American adolescents.  
A major strength of this study is the program’s ability to be translated with ease and 
affordability. Given the demand for affordable and accessible resources to address the childhood 
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obesity epidemic, the translation of research studies into practice is crucial. Based on the RE-
AIM framework for translation of research into practice (Dzewaltowski, Glasgow, Klesges, 
Estabrooks, & Brock, 2004), Project MENTOR shows promise for generalizability into other 
university settings, particularly those with access to a gym and/or fitness facility (once the 
necessary revisions of MENTOR are in place). The RE-AIM framework takes into consideration 
factors that impact translation including: Reach, Efficacy, Adoption, Implementation, and 
Maintenance. The project’s participation criteria were inclusive, resulting in a diverse sample 
population and allowing for both broad impact (Reach) and generalizability of findings 
(Efficacy). In addition, the intervention is adopted with ease as it is resource conscious 
(Adoption). Specifically, college students serve as mentors and are compensated with course 
credit. This model is efficient and effective as students are typically eager for experience related 
to their desired career field and are motivated to perform well due to the evaluation component in 
the form of a course grade. Student mentors are trained in motivational skills by a graduate 
student who is similarly motivated for related experience and well-versed in these skills, having 
been recently trained on the most current behavioral change techniques. This training could also 
be completed by a faculty member if graduate students are not readily available. Tailoring of 
mentor-led exercise opportunities by participant preference and skill level is an important 
component of Project MENTOR as it facilitates autonomy in participants. Similarly, cognitive-
behavioral lessons are designed in worksheet format and encourage tailoring to participant needs. 
This intentional flexibility in intervention allows for ease of translation to various settings and 
populations (Implementation). Finally, Project MENTOR is conducive to maintenance as both 
participants and college student mentors are readily available. Participants who complete the 
program often refer friends and/or family. Additionally, college students are in great supply and 
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are often actively seeking opportunities to gain experience in their field. Once the program is 
underway at a location (gym facility in a university), it can be easily maintained by rotating 
graduate student coordinators and undergraduate student mentors through semesters of 
mentoring overweight adolescents who are also readily available and seeking no-cost treatment 
opportunities (Maintenance). The ease of translation of Project MENTOR combined with its 
affordability, efficacy, and sustainability make it a viable option meeting the need for 
community-based intervention for obese adolescents. 
 We also recognize, however, that there were several limitations in the present study. 
First, the study design included comparison of the MENTOR only and MENTOR+CBT groups 
but did not include a no-treatment comparison group. Despite physical activity increases, we 
were unable to determine if changes were divergent from that which would have occurred 
without intervention. A comparison group who did not exercise would have allowed for 
clarification about changes in activity level across time without intervention, shedding additional 
light on the potential impact of the exercise program. Similarly, only those in the 
MENTOR+CBT group completed the social anxiety and social support measures. This design 
was mainly circumstantial as those in the MENTOR+CBT group were administered social 
anxiety and social support measures during the first and last group meetings, at which the 
MENTOR only adolescents were not present. Due to the extensive amount of time already 
required at standard assessment sessions for physical assessment and questionnaires, it was 
decided that additional measures should not be added to the standard assessment procedure. In 
future studies, it is recommended that adolescents receiving MENTOR only intervention 
complete the social anxiety and social support measures in order to allow for comparison of 
groups to better determine changes in these variables that can be strictly attributed to the skills 
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training above and beyond exercise alone. Furthermore, it would be beneficial to determine 
which measures are most valuable to program evaluation in order to minimize the burden of 
assessment and improve the quality and integrity of adolescents’ responses on the questionnaires 
and thus, study data.  
 Given the differences between groups by ethnicity at baseline and the evidence that 
treatment outcomes vary by ethnicity, matching by ethnicity in this study may have provided a 
more clear understanding of the MENTOR+CBT treatment program and should be included in 
future study designs. Additionally, the differences by ethnicity in perception of weight-related 
teasing and body image warrant use of measures that assess body satisfaction/image and directly 
assess distress related to weight-related teasing to provide clarification of their impact on 
treatment outcomes. Integrity of the data could also be improved with additional or alternative 
measures of physical activity both during intervention exercise and for pre, post, and follow-up 
assessments. Specifically, validity and consistency of the exercise intervention could be assessed 
by comparing heart rate data (intensity, duration) from heart rate monitors worn by participants 
during exercise sessions. Integrity of assessments could be improved by increasing compliance 
rates. Another major limitation of this study was the poor quality of physical activity data, as 
measured by accelerometer worn under the clothing around the mid-section. Despite reminders 
from mentors in the form of text messages or phone calls, compliance was poor. Potential 
explanations for poor compliance are many and speculated to include forgetfulness, self-
consciousness about the device, lack of motivation, self-consciousness about activity level, 
and/or improper use. After difficulty retrieving accelerometers from the first cohort at post and 
follow-up assessments, the research team agreed to offer gift cards to participants in the second 
cohort for returning accelerometers with completed data. This increased compliance rates from 
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50% to 77% (post) and 69% (follow-up). Future studies should consider additional strategies to 
assist with compliance including problem-solving techniques, emphasis on explanation of the 
importance of accelerometer data, incentive, and parental support as well as potentially utilizing 
technological devices that automatically upload the data on an ongoing basis. 
Attendance data would also shed light on compliance rates as well as dose of treatment 
for each particular participant. However, attendance data for the current study were difficult to 
assess. Participants and their families were allowed to choose the three nights per week which 
worked best with the family’s schedule. This was done deliberately as a means of increasing 
ownership and reducing barriers to attendance. However, the variance in days and thus variance 
in schedules due to holidays and weather-related facility closings resulted in variance of the total 
number of possible exercise sessions, making attendance more complicated to quantify. This 
limitation could be eliminated or significantly reduced in future studies in several ways. One 
strategy would involve pre-determining a standard formula for comparing the number of 
attended sessions relative to the number of possible sessions for each individual participant and 
then training mentors on how to accurately collect this data. Another approach would involve 
evaluating each participant’s exercise schedule in advance to adjust routines for missed exercise 
due to facility closures in order to ensure equal exercise opportunity across participants. Accurate 
assessment and evaluation of attendance data would allow for comparison of attendance rates 
with outcomes as well as additional information about dose of treatment. 
In addition to parental support of compliance with accelerometer use, parental 
involvement in intervention is an important component of pediatric weight management 
(Goldfield, Raynor, & Epstein, 2002) that could be improved in future versions of this 
intervention. Parent(s) attended monthly parent meetings (three total) to enhance communication 
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and parental support of the program as well as provide education on ways that parents could best 
support and encourage their children through health behavior change. Parents also attended one 
of the group-based skills training meetings in order to work as a team with their child to develop 
a detailed plan for the future. Research studies have demonstrated that family-based approaches 
which include parents result in significant reduction in weight and maintenance of weight lost 
(Janicke et al., 2008). As familial support has been demonstrated as one of the strongest buffers 
against the negative impact of peer victimization (Isaacs et al., 2008) and obese African 
American females report desiring family involvement in weight loss efforts (Pratt et al., in 
press), increasing parental involvement in treatment would be ideal. However, some parenting 
styles are less helpful than others and some attempts at support by parents (punishment for 
unhealthy behaviors, judgmental comments) are less helpful for adolescents (Pratt et al., in 
press). For this reason, it would be beneficial to facilitate more education and training for parents 
on how to best support their children through communication, modeling, and parenting style. 
Given the impact of parental involvement on both weight loss and peer victimization, increased 
parental involvement in future interventions is warranted and would likely increase 
improvements in physical activity and may bolster against impact of victimization such as social 
anxiety and avoidance.  
While emphasis on dietary factors is an essential component of successful weight 
management programs (Goldfield et al., 2002), this was not equally emphasized in the MENTOR 
program compared to the physical activity and exercise components. As the intervention 
program was delivered by undergraduate students in exercise science/kinesiology department, a 
major focus naturally was on the activity and exercise components. However, participants did 
receive nutrition education and instruction on behavioral strategies for improving eating behavior 
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through several of the weekly challenges. However, monitoring of energy intake was not a 
formalized component of this MENTOR program, nor was it formally assessed in order to 
determine changes in energy consumption. The nutrition component of the MENTOR program 
could be enhanced in future versions of the program and energy consumption formally assessed 
in order to determine changes in energy intake and augment improvements in weight and health. 
Specifically, including students and faculty from the department of nutrition may allow 
researchers to further combine the already existing expertise in the university setting that could 
be synthesized to treat adolescent obesity around the country. 
Given that effective problem-focused coping skills have been demonstrated as a 
protective buffer against the negative effects of peer victimization (Faith et al., 2002), these skills 
were included as an essential component of the group-based skills training. While these skills 
were emphasized in the intervention, coping skills were not formally assessed at baseline or post-
test. As a result, participants’ level and type of coping skills at baseline and resulting level of 
need for skill development is unclear. Moreover, it is unclear whether participants’ coping skills 
changed in type or improved throughout the program as a result of the group-based skills 
training. Coping skills should be assessed directly in future trials in order to facilitate additional 
understanding of participants’ needs pre-intervention as well as understanding of the impact of 
coping skills training on participants’ skill level as a protection against peer victimization.  
Several characteristics of our participants may limit our ability to generalize results to a 
larger population. First, our participants reported baseline levels of weight-related teasing only 
slightly higher than the original validation sample of college students with no differences by 
ethnicity or cohort. Despite the increased rates (50-60%) of peer victimization for overweight 
adolescents (Gray et al., 2009), baseline scores on the PARTS suggest that our participants may 
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not have been experiencing elevated levels of peer victimization related to weight. Given the 
proposed cycle of overweight, victimization, and avoidance of physical activity, intervention 
focused on improving coping with victimization to reduce avoidance and thus increase future 
physical activity may not be relevant for those not experiencing elevated peer victimization. 
Anecdotally, adolescents in the skills training cohort were able to discuss instances of peer 
victimization. It is unclear whether adolescents were not experiencing increased victimization or 
perhaps were not reporting teasing accurately due to impression management, cognitive 
dissonance, or lack of clarity with the particular measure used. In the future, it would be 
beneficial to include an alternative measure of peer victimization, administer questionnaires 
individually in order to ensure more privacy and opportunity for explanation of the measure and 
clarity of questions, and to screen participants for peer victimization as inclusion criteria for the 
skills training condition. Similarly, participants did not report increased social anxiety or low 
perceived social support at baseline. This could be partially explained by a lack of peer 
victimization or similar factors as previously mentioned: impression management, cognitive 
dissonance, or lack of clarity. Again, alternative measures, individual administration, and 
screening for inclusion should be considered.  
Conclusions and Future Directions 
Consideration of both the strengths and limitations of this pilot study yield exciting 
opportunity for future research studies to extend current findings. Findings from the current 
study demonstrated a trend toward improvement in physical activity with mentor-led exercise 
across time. Although the group-based skills training intervention did not yield significant 
changes in social anxiety or social support, baseline differences in these variables by ethnicity 
led to further analyses which revealed significant differences in outcome by ethnicity. 
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Specifically, results demonstrated increases in physical activity level for Caucasian adolescents 
but decreases in physical activity for African American adolescents; consistent with other studies 
which suggest that behavioral strategies are not as effective at yielding weight loss for African 
Americans (Kumanyika, 2002). Furthermore, despite evidence that overweight adolescents are at 
increased risk for weight-related peer victimization (Gray et al., 2009) our participants did not 
report elevated weight-related teasing at baseline nor did they report increased social anxiety or 
low social support. In addition, African Americans may not be as distressed by weight-related 
teasing (Van et al., 2008). Given the proposed cycle of overweight, victimization, and avoidance 
of physical activity, intervention focused on improving buffers against and coping with 
victimization to reduce avoidance and thus increase future physical activity may not be relevant 
for participants not reporting elevated peer victimization. As a result, additional research with 
adolescents who report elevated baseline levels of weight-related teasing is needed to more 
accurately and confidently determine value of this intervention. 
Given the urgent need for community resources to address childhood obesity, the 
translation of this program into practice and generalizability for diverse populations is vital. 
Future studies need to further examine cultural factors as they relate to both exercise and skills 
training. Future extensions of this study should include randomization of participants, controlling 
for race, into three arms: waitlist control, exercise only, and exercise plus group-based skills 
training. This would allow for comparison of both levels of intervention and direct comparison 
of differences by ethnicity. All three groups should complete all assessment measures, including 
skills training outcome measures in order to provide a more complete picture of resulting 
changes in both social and physical variables for all levels of intervention. A perception of body 
image measure should be included in order to further examine differences by ethnicity that may 
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impact treatment approach. Research should focus on screening potential participants to include 
those who experience weight-related peer victimization. In addition, it will be necessary to 
include alternative measures of physical activity as well as improving compliance with 
accelerometer use through various strategies such as parental support, emphasis on importance, 
incentive, and problem-solving techniques. Finally, focus groups post-intervention would allow 
researchers to gather feedback about intervention from all participants as well as useful 
information and suggestions about ways to better tailor intervention to the needs of all 
adolescents. Determination of strategies which are most effective for African American 
participants would allow for a more culturally-tailored intervention that can be integrated into 
both the mentor-led exercise and skills training components of the program. 
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